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1 
This invention relates to ?uid-operated pumps 

for wells and, more particularly, to a ?uid-op-. 
erated pump having an auxiliary booster pump 
ing means associated therewith for raising the 
pressure of the well ?uid delivered to the inlet of 
the ?uid-operated pump. 
In the oil industry it is common practice to use 

a ?uid-operated pump in pumping oil from a 
well, such a pump generally comprising a coupled 
motor and pump combination set in the well at 
the level from which it is desired to pump the oil. 
In such a pumping device, the motor is normally 
actuated by admitting operating ?uid, such as oil, 
under relatively high pressure alternately to op 
posite ends of a motor piston to reciprocate the 
same, the reciprocation of the motor piston be 
ing suitably communicated to a pump piston in 
the pump end of the device so as to pump oil 

' from the well. Most of the ?uid-operated pumps 
used commercially incorporate a double acting 
pump piston, i. e., one that alternatively pumps 
from both ends thereof on both the upstroke and 
downstroke of the pump piston, creating a suc 
tion stroke alternatively so as to alternatively 
?ll the ends of the pump with well ?uid. 

In pumping oil from a Well, the well oil fre-. 
quently contains mixed therewith or in solution 
therein varying quantities of natural gas pro 
duced from the well together with the oil, the 
quantity of such gas depending upon local con 
ditions for particular wells. Since such ?uid 
operated pumps are normally of the displace 
ment type, considerable difficulty has been ex 
perienced, with gas pockets forming in the pump 
cylinder as a result of the reduction of ?uid 
pressure on the well ?uid during the suction 
stroke of the pump piston. If the well oil is 
saturated or super-saturated with natural gas at 
the prevailing pressure at the depth at which the 
pump is set, during the suction stroke of the 
pump piston a large portion of the gas may ?ash 
off to collect as a pocket in the pump. Also, of 
course, in many well pumps the well ?uid is 
merely a froth composed largely of gas with a 
relatively small volumetric amount of solid oil 
mixed therethrough. In either case, a pocket of 
natural gas forms in the pump. When such gas 
pockets form in the pump cylinder of such a 
pump, the pumping load is materially reduced 
until the pump piston compresses the gas in the 
pocket and strikes solid well ?uid in the cylinder. 
Such ?uid-operated pumps are ordinarily oper 

ated at relatively great depths in oil wells and, ac 
cordingly, a large volume of operating ?uid under 
high pressure is con?ned in the supply tubing be- - 
tween the well pumping mechanism in the well 
and the operating pump on the surface of the 
ground which suppliesthe operating ?uid. Due to 
the compressibility of this large volume of operat 
ing ?uid, and due to the expansion of the supply 
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2 
tubing under the relatively high ?uid pressure 
of the operating ?uid exerted thereon, a large 
amount of energy is stored in the system under 
normal operating conditions. If for any reason 
the pumping load on the ?uid-operated pump 
decreases, due to the presence of gas in the well 
liquid, or otherwise, a sudden sharp increase in 
the rate of flow of operating ?uids to the pump 
occurs, speeding up the rate of operation of the 
motor and pump. Such increase in speed fre 
quently becomes excessive and the pump may 
race for a portion of a stroke, or for a number 
of successive strokes, which is normally very 
harmful to certain parts of the pumping equip 
ment. Various expedients have been attempted 

‘ for preventing such racing of the pump, upon a 
gas pocket forming in the pump cylinder, such 
as, for example, ?ow regulators disposed in the 
line of the operating ?uid tubing so as to main 
tain the rate of ?ow of operating ?uid to the 
?uid-operated pump below a value at which it 
might be harmful to the pumping equipment. 
While such ?ow governors are practical under 
most conditions of operation, they have disad 
vantages, such as increased cost in the pumping 
equipment and an increased complication of the 
parts thereof, which it is an object of the pres 
ent invention to obviate. 

It is a primary object of the present invention 
to provide, in combination with a conventional 
?uid-operated pump, an auxiliary booster pump 
adapted to draw well ?uid from the well and to 
deliver it to the inlet of the ?uid-operated pump 
at an elevated pressure such that the major por 
tion of gas in solution in the well ?uid will re 
main in solution and will not ?ash out to form a 
gas pocket in the pump cylinder of the ?uid-oper 
ated pump. I accomplish this by providing a 
booster pump such as will insure that the well 
?uid passing into the ?uid-operated pump is 
maintained at a pressure equal to or above the 
prevailing pressure in the well at the inlet of the 
?uid-operated pump. 

It is a further object of the invention to provide 
a booster pump in combination with a ?uid-oper 
ated pump such that the booster pump will sub 
stantially compress any free gas entrained in the 
well ?uid before it is delivered to the inlet of the 
?uid~operated pump. ' 

As suggested above, the volumetric e?iciency of 
such a conventional ?uid-operated pump is in 
versely proportional to the volume of free gas in 
the pump cylinder, and by the provision of such 
a booster pump the e?iciency of the ?uid-operated 
pump is raised substantially. Thus, if in a given 
installation a conventional ?uid-operated pump 
has 30% of its pump cylinder volume occupied by 
‘free gas, the e?iciency of the pump will be only 
r70%. By the use of the present invention, if the 
particular booster pump utilized is adapted to 
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raise the pressure of the well ?uid delivered to 
the inlet of the ?uid-operated pump, which for 
example may be 50 p. s. i. to a pressure of 300 
pounds per square inch, the free gas which other 
wise would occupy 30% of the volume of the 
pump cylinder will be compressed to occupy only 
approximately 4% of the volume of the pump 
cylinder, and, correspondingly, the e?iciency of 
the ?uid-operated pump will be raised to approxi 
mately 95% under such conditions. 
Another object of the present invention is to 

provide such a booster pump combination in 
which the booster pump is ?uid-operated. While 
it is contemplated that the booster pump may be 
operated by an independent source of high pres 
sure operating fluid, it is particularly advanta 
geous to operate such a booster pump from the 
same source of operating ?uid provided for the 
?uid-operated pump used in the combination, 
and, accordingly, this is still another object of 
the invention. 
A further object of the invention is to provide 

in such a combination a booster pump of the jet 
type, in which a supply of high pressure operating 
?uid is delivered to suitable jet means in the 
booster pump to raise the pressure of the well fluid 
delivered to the inlet of the ?uid-operated pump. 

Still another object of the present invention is 
to provide an alternative type of booster pump in 
such combination, comprising a rotary turbine 
type pump in which high pressure ?uid is utilized 
to rotate the turbine element of the booster pump. 
Other objects and advantages of the present 

invention reside in the details of construction de 
scribed in the following speci?cation and illus 
trated in the drawings, which are for the pur 
pose of illustration only, and in which: 

Fig. 1 is a utility view of the invention installed 
in a well, partly in longitudinal section; 

Fig. 2 is an enlarged longitudinal sectional view “ 
of the upper portion of a preferred form of booster 
pump of the present invention; 

Fig. 3 is a longitudinal sectional view of the 
lower portion of the booster pump, being a down 
ward extension of Fig. 2; 

Fig. 4 is a cross-sectional 
line 4-—4 of Fig. 2; 

Fig. 5 is a cross-sectional 
line 5-5 of Fig. 2; 

Fig. 6 is cross-sectional 
line 8—5 of Fig. 2; 

Fig. 7 is a cross-sectional 
line l-l of Fig. 3; 

Fig. 8 is a cross-sectional 
line 8—3 of Fig. 3; 

Fig. 9 is a cross-sectional 
line 9-9 of Fig. 3; 

Fig. 10 is a cross-sectional view taken 
line l0—lll of Fig. 3; ~ 

Fig. 11 is a cross-sectional view taken 
line H-—ll of Fig. 3; 

Fig. 12 is a longitudinal sectional view of the 
upper end of an alternative form of booster 
Dump; 

Fig. 13 is a downward extension of Fig. 12; 
Fig. 14 is a cross-sectional view taken on the 

line l4l—i4 of Fig. 13; 
Fig. 15 is a cross-sectional view taken on the 

line l5~l5 of Fig. 13; 
Fig. 16 is a cross-sectional view taken on the 

line l8—i6 of Fig. 13; 
Fig. 17 is a cross-sectional view taken on the 

line l'l-l'l of Fig. 13; 
Fig. 18 is a cross-sectional view taken on the 

line l8--|8 of Fig. 13. 
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Referring to Fig. 1 of the drawings, I show a 
well casing 2-!) having perforations 2| adjacent the 
lower end thereof and set in a well so that the 
perforations are disposed adjacent to an oil sand 

Extending downwardly within the casing 20 
is a production tubing 23, the lower end thereof 
being provided with an inlet opening 24 and a 
conical seat 25. 

Extending downwardly within the production 
tubing 23 is a power tubing 21, the upper end 
of which is suitably connected to a source of 
high pressure operating fluid (not shown), as 
is well known in the art. In practice, such op 
erating ?uid is normally clean crude oil. The 

‘ lower end of the power tubing 21 is suitably con 
nected to a ?uid-operated pump 28 of any suit 
able design, such as that shown in my Patent 
No. 2,081,220, granted May 25, 1937, to which 
reference is hereby made for a full and detailed 
explanation of the construction of such a pump. 
The ?uid-operated pump 28, as diagramatically 
shown in Fig. 1, includes a motor piston 29 op— 
erating in a motor cylinder 30 and a pump piston 
3! operating in a pump cylinder 32. The motor 
piston 29 has connected to its upper end a valve 
rod 33, the pistons 28 and 3| are connected to 
gether by an intermediate rod 36, and connected 
to the lower side of the pump piston 3| is a lower 
rod The rods 33, 34, and 35, and the pistons 
29 and 3i , are provided with longitudinal passage 
means 36 therethrough, the upper end of which 
is at all times in communication with the interior 
of the power tubing 27, and the lower end of 
which is at all times in communication with a 
lower balancing chamber 31 so as to provide at 
all times a supply of high pressure operating 
?uid in the balancing chamber. 
Connected to the lower end of the ?uid~oper 

ated pump 28 is an auxiliary booster pump 38, 
the lower end of which is provided with a tapered 
seating face 40 which adapted to seat in fluid 
tight relation in the conical seat 25 of the pro 
duction tubing 23. 
As shown in Figs. 2 and 4, the lower end of 

the ?uid-operated pump 28 is provided with a 
plurality of circumferentially-spaced longitudinal 
inlet ports 4!, and has centrally threaded there 
in a depending balance tube 42 downwardly 
through which extends the lower rod 35 of the 
pump piston 53!, there being suitable packing 
43 provided around the rod in the lower end of 
the ?uid-operated pump so as to form a ?uid 
tight seal between the pump and the rod. 
As best shown in Figs. 2 and 3, the auxiliary 

booster pump 38 includes an outer tubular shell 
45, the upper end of which is threaded to the 
lower end of the ?uid-operated pump 28. 
Threaded into the lower end of the shell 45 is 
an inlet member 46 having an intake port 41 
extending longitudinally therethrough, the lower 
end of the inlet member being provided with the 
tapered seating face 45 adapted to seat on the 
conical seat 25 of the production tubing 23. Se 
cured to the lower end of the balance tube 42 is 
a jet assembly 48. 
The jet assembly 48 includes a primary jet 

support 50 which is threaded to the lower end 
of the balance tube 42 and which closes the lower 
end of the balance tube, and provides the lower 
balancing chamber 31. The primary jet support 
50 is provided with a pair of longitudinal bores 
5| and 52 which contain, respectively, primary 
jets 53 and 54. As the jets 53 and 54 are of iden 
tical construction, only the jet 53 will be de 
scribed. 
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The jet 53 includes a jet element 55 provided 
with an upwardly directed jet ori?ce 56, the jet 
element being retained in position by a tubular 
jet spacer 57 which is retained in placerby a 
plug 58 threaded into the lower end of the longi 
tudinal bore 5|. The spacer 51 is provided at 
its lower end with radial ports 59 which com 
municate with radial passages 55 formed in the 
primary jet support 50 and providing communi 
cation between the lower end of the primary jets 
53 and 54 and the lower balancing chamber 31. 
As best shown in Fig. 11, the longitudinal bores 
5| and 52 are provided in bosses GI and 52, the 
spaces between them permitting a free ?ow of 
?uid from the intake port 4‘! past the primary 
jet support 55. 
The upper end of the primary jet support 55 

engages the lower end of a secondary jet support . 
64 which is tubular in form,and is carried on 
the balance tube 42. The secondary jet support 
64 is provided with a pair of diametrically dis 
posed ears 35 and 66 in whichare disposed sec 
ondary jet elements 61 and 68 which are axially 
aligned with the primary jets 53 and 54, respec 
tively. 
The upper end of the secondary jet support 64 

engages the lower end of a tertiary jet assembly 
‘It which includes a tertiary jet support ll car 
ried on the balance tube 42 and which is tubular 
in form and which, as best shown in Figs. 8 and 9, 
?lls the interior of the tubular shell 45. The 
tertiary jet support ‘II is provided with a pair 
of diametrically disposed bores 12 and 13 in which 
are disposed, respectively, tertiary jet members 
74 and ‘£5. The jet members 14 and 15 are of 
identical construction, the jet member 14 being 
provided with a radial ?ange 16 at its lower end 
which engages against the tertiary jet support 
‘H and also against the upper end of the second 
ary jet support 54. ‘The tertiary jet members 14 
and 15 are, of course, axially aligned with the 
secondary jet elements 6'! and 68. The tertiary 
jet member 74 is provided with a jet passage 11 
therethrough, the upper end ‘I8 of which is gen 
erally in the form of an inverted cone and acts 
as a lower diffuser. 
The upper end of the tertiary jet assembly 10 

engages the lower end of a central diffuser mem 
ber 80 which is generally tubular in form and 
which is carried on the balance tube 42. The 
central diffuser member BI] is provided with a pair 
of central diffuser passages 8| and 82 which com 
municate with the diffuser passages of the ter 
tiary jet members 14 and 15, registering there 
with. The upper end of the central diifuser mem 
ber 85 engages the lower end of an upper dif 
fuser member 83, as best shown in Figs. 2 and 5, 
being provided with upper diffuser passages 84 
and 85. As will be understood from Figs. 5, 6, 
'7 and 8, the diffuser passages in the various ele 
ments increase in cross-sectional area as they ex 
tend upwardly, being aligned and registering so as 
to provide a pair of smooth, continuous diffuser 
passages. 
The upper end of the upper diffuser member " 

83 engages the lower end of a spacer sleeve 81 
carried on the balance tube 42, the upper end of 
which engages a nut 88 threaded on the upper 
end of the balance tube. As will be apparent, the 
secondary jet support 54, the tertiary jet assem 
bly ll], the central diifuser member 80, and the 
upper diffuser member 83 are thereby clamped 
rigidly relative to each other and relative to the 
balance tube 42 and the shell 45. 
In installation, the ?uid-operated pump 28 and 
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6 
the auxiliary booster pump 33 are assembled to 
gether and then run into the production tubing 
23 to the position shown in Fig. 1. The produc 
tion tubing 23 is disposed so that the inlet open 
ing 24 thereof communicates with well ?uid in 
the casing 20 which flows thereinto through the 
perforations 2| from the producing zone 22 in 
the well, the pump assembly, of course, being run 
into the production tubing on the lower end of 
the power tubing 21. 
In operation, operating fluid under high pres— 

sure, such as clean crude oil, is conveyed down 
wardly through the power tubing 21 from the 
surface of the ground to the ?uid-operated pump 
28 from any suitable source (not shown). A por 
tion of such operating ?uid passes downwardly 
through the longitudinal passage means 35 of the 
upper valve rod 33, the motor piston 25, the in 
termediate valve rod 34, the pump piston 3 l, and 
the lower valve rod 35 into the lower balancing 
chamber 37. Such operating ?uid then ?ows 
from the lower balancing chamber 3'! outwardly 
through the radial passages 50 into the primary 
jets 53 and 54 from which it is discharged up 
wardly at high velocity into the secondary jet 
elements 61 and ‘68, being in turn discharged 
therefrom upwardly at relatively high velocity 
into the tertiary jet members 14 and 75. Since 
well ?uid from the well can readily flow upwardly 
through the intake port 47 and upwardly around 
the primary jet support 50 it ?lls the space be 
tween the primary jet supp-ort and the tertiary 
jet assembly 10. The upward discharge from 
the primary jet elements 53 and 54, the secondary 
jet elements ‘61 and 68, and the tertiary jet mem 
bers I4 and 15 forces well ?uid under substantial 
pressure upwardly through the diiiuser passages 
and into the lower inlet port 4| in the ?uid-oper 
ated pump 28. As will be apparent, employing a 
plurality of jet elements in series insures more 
effective utilization of the energy of the power 
oil delivered to the auxiliary booster pump. The 
auxiliary booster pump 39 thus pumps well fluid 
into the inlet ports 4| of the ?uid-operated pump 
at a pressure substantially higher than that in 
the casings adjacent the lower end of the pro 
duction tubing 23. The extent of such rise in 
pressure of the well ?uid by the auxiliary booster 
pump 23 is, of course, dependent upon the design 
of the booster pump as well as upon the ?uid 
pressure of the operating ?uid in the lower bal 
ancing chamber 31, as will be well understood by 
those skilled in the art. In the design illustrated 
in the drawings, I am able to obtain by the booster 
pump 39 a rise in pressure of the well ?uid 
?owing therethrough of approximately 300 
pounds per square inch where the normal pres 
sure of the operating ?uid in the balancing cham— 
ber 31 is 3000 pounds per square inch. Such rise 
in pressure impressed on the well ?uid passing 
to the inlet port 4| of the ?uid-operated pump 28 
is sufficient to compress to a very small volume 
any free gas in solution in the well ?uid. Also, 
by the action of the booster pump 33 the pres 
sure of the well ?uid in the pump cylinder 32 of 
the ?uid-operated pump 28 is maintained at a 
value equal to or greater than the pressure of 
the well ?uid in the well adjacent the lower end 
of the production tubing. This prevents or re~ 
duces any tendency of gas contained in solution 
in the well ?uid from ?ashing out as free gas in 
the pump cylinder. ‘ 

As will be understood by those skilled in the 
art, the major portion of the operating ?uid sup 
plied to the ?uid-operated pump 28 through the 
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power tubing 2'! is utilized in the fluid-operated 
pump to actuate the motor piston 29 thereof so 
as to reciprocate the pump piston 31 so as to 
pump ?uid from the pump cylinder 32 upwardly 
through the production tubing 23, as is well 
known. The spent operating fluid which has 
actuated theauxiliary booster pump 39, is of 
course, mixed with the well ?uid passing there 
through, which is a further feature of the in 
vention. 
An alternative form of auxiliary booster pump, 

which may be substituted for the auxiliary boost~ 
er pump 38, is shown in Figs. 12 to 18, inclusive. 
In such figures, parts identical with those shown 
in the preceding ?gures of the preferred form of 
the invention are given the same numbers, with 
the su?ix “:1” added thereto. In this form of 
the invention the auxiliary booster pump 330. 
includes an upper element 9?) which is thread 
edly connected to the lower end of the balance 
tube @241. The upper element 99, as best shown 
in Figs. 14 and 15, includes a plurality of curved 
diiiuser vanes 9i which are circumferentially 
spaced so as to provide diffuser passages 92 ex 
tending upwardly therebetween. The element 
90 closes the lower end of the balance tube 42a, 
providing a lower balancing chamber 31a in the 
lower end thereof. The element 99 is provided 
with an angled passage 93 which communicates 
at its lower end with a branch passage 94, the 
lower end of which is provided with an ori?ce 
member 95 which is directed tangentially to the 
circumference of the element llll but spaced in 
wardly therefrom. 

Supported on the upper end of the inlet mem 
ber disc, by a spacer ring 91, is a ?xed bowl as 
sembly 93 provided with iiuid passages 99 ex“ 
tending upwardly therethrough, the fluid pas 
sages being separated by webs l00. Provided in 
an axial bore H1! in the bowl assembly 98 is a 
sleeve bearing 562 which journals an impeller 
shaft I03 the lower end of which rests on a thrust 
bearing assembly I04 adiustably secured in the 
lower end of the bowl assembly by a threaded 
plug I05. 
The upper end of the impeller shaft I83 is 

rigidly connected, as by press ?tting, or other 
wise, into a rotatable impeller element till the 
upper face of which, as best shown in Fig. 16, 
is provided with a series of circumferentially 
spaced cup-shaped pockets W3 which approxi 
mately register with the ori?ce member 95 of 
the upper element 95. As best shown in Fig. 17, 
the lower side or” the impeller element ill’! is pro 
vided with a hub N19 from which radially extend 
curved impeller vanes Hi3. As will be under 
stood, the upper element St, the bowl assembly 
98, and the impeller element iill form a turbine 
pump which is operated by high pressure oper 
ating fluid delivered from the balancing cham 
ber 37a through the passages 83 and S12 and the 
ori?ce member 95 to impinge on the impeller 
member and rotate it so as to pump well fluid 
from the intake port rile through the booster 
pump 39a to the inlet Illa of the fluid-operated 
pump 28c. ri‘he auxiliary booster pump > 39a 
therefore accomplishes the same general pur 
pose and functions as the auxiliary booster pump 
39, described above, and is merely an alternative 
form of booster pump mechanism. 
Although I have shown and described a pre 

ferred form of the present invention, in two em 
bodiments, it will be understood that changes 
may be made in the mechanism without depart 
ing from the spirit of the invention, and I there 
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8 
fore intend to be afforded the full scope of the 
following claims. 

I claim as my invention: 
1. In a ?uid-operated pumping device, the 

combination of: a ?uid-operated pump of the 
reciprocating type having connected motor and 
pump pistons disposed in motor and pump cyl 
inders, respectively, said pump being adapted to 
be disposed in a well and actuable by an operat 
ing liquid under high pressure, said pump hav 
ing an inlet adapted to receive well fluid; aux 
iliary liquicboperated pumping means secured 
relative to said pump and actuable by an oper 
ating liquid under high pressure, said auxiliary 
pumping means including an intake port adapt 
ed to communicate with the well fluid in the 
well, and having a discharge port co1--n1unicat 
ing with said inlet; and passage means for sup~ 
plying operating liquid under pressure to 
said pump and to'said auxiliary pumping means 
so as to actuate them, said auxiliary pumping 
means being operable to pump well fluid from 
the well into said inlet at a ?uid pressure higher 
than that in said intake port. 

2. In a fluid-operated pumping device, the 
combination of 2 a fluid-operated pump of the 
reciprocating type having connected motor and 
pump pistons disposed in motor and pump cyl 
inders, respectively, said pump being adapted to 
be disposed in a well and actuable by an operat~ 
ing liquid under high pressure, said pump hav 
ing an inlet adapted to receive well fluid; aux 
iliary liquid-operated pumping means secured 
relative to said pump and actuable by an operat 
ing liquid under high pressure, said auxiliary 
pumping means including an intake port adapt 
ed to communicate with the well ?uid in the well, 
and having a discharge port communicating with 
said inlet; and passage means for supplying op 
erating liquid under high pressure to said pump 
and to said auxiliary pumping means so as to 
actuate them, said auxiliary pumping means be 
ing operable to pump well fluid from the well into 
said inlet at a ?uid pressure higher than that 
in said intake port, spent operating liquid from 
said auxiliary pumping means being discharged 
into and mingling with the well ?uid being 
pumped thereby. 

3. In a ?uid-operated pumping device, the 
combination of: a ?uid-operated pump of the 
reciprocating type having connected motor and 
pump pistons disposed in motor and pmnp cyl» 
inders, respectively, said pump being an pted to 
be disposed in a well and actuable by an operat 
ing liquid under high pressure, said pump hav 
ing an inlet adapted to receive well ?uid; aux 
iliary Iiqudmperated pumping means secured rel 
ative to said pump and actuable by an operating 
liquid under high pressure, said auxiliary pump 
ing means including an intake port adapted to 
communicate with the well ?uid in the well, and 
having a discharge port communicating with said 
inlet; and connecting passage means for sum 
plying operating liquid under high pressure to 
said pump and to said auxiliary pumping means 
so as to actuate them, said auxiliary pumping 
means being operable to pump well fluid from 
the well into said inlet at a fluid pressure higher 
than that in said intake port. 

4. In a liquid~operated pumping device, the 
combination of: a liquid-operated pump, includ 
ing a motor piston, a pump piston, an upper rod 
connected to the upper end of said motor piston, 
an intermediate rod connecting said pistons, and 
a lower rod connected to the lower end of said 
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pump piston, said rods and pistons having con 
necting, longitudinal passage means there 
through adapted to communicate at its upper end 
with a source of high pressure operating liquid, 
said pump having a pressure port communicat 
ing with the lower end of said passage means, 
and having an inlet; and auxiliary liquid-oper 
ated pumping means connected to said pump 
and communicating with said pressure port, in 
cluding an intake port adapted to communicate 

with the ?uid in the well, and having a port communicating with said- inlet, said auri 

iliary pumping means being adapted to be actu 
ated by operating liquid supplied thereto through 
said passage means and said pressure port to 
pump well fluid from the well into said inlet at 
a fluid pressure higher than that in said intake 
port. 

5. In a liquid-operated pumping device, the 
combination of : a liquidm'operated pump, includ 
ing a motor piston, a pump piston, an upper rod 
connected to the upper end of said motor piston, 
an intermediate rod connecting said pistons, and 
a lower rod connected to the lower end of said 
pump piston, said rods and pistons having con~ 
necting, longitudinal passage means there 
through adapted to communicate at its upper 
end with a source of high pressure operating 
liquid, said pump having a pressure port com 
municating with the lower end of said passage 
means, and having an inlet; and auxiliary liq 
uid-operated pumping means connected to said 
pump and communicating with said pressure 
port, including an intake port adapted to com 
municate with the ?uid in the well, and having a 
discharge port communicating with said inlet, 
said auxiliary pumping means ‘being adapted to 
be actuated by operating liquid supplied thereto 
through said passage means and said pressure 
port to pump well ?uid from the well into said 
inlet at a ?uid pressure higher than that in said 
intake port, spent operating liquid from said 
auxiliary pumping means being discharged into 
and mingled with the well ?uid being pumped 
thereby. 

6. In a ?uid-operated pumping device, the 
combination of: a ?uid-operated pump of the 
reciprocating type having connected motor and 
pump pistons disposed in motor and pump cylin 
ders, respectively, said pump being adapted to 
be disposed in a well and actuable by an operat~ 
ing liquid under high pressure, said pump hav 
ing an inlet adapted to receive well ?uid; aux 
iliary liquid-operated pumping means secured 
relative to said pump and actuable by an operat 
ing liquid under high pressure, said auxiliary 
pumping means including an intake port adapted 
to communicate with the well fluid in the well, 
and having a discharge port communicating with 
said inlet, and having ?uid jet means; and pas 
sage means for supplying operating liquid un 
der high pressure to said pump and to said jet 
means of said auxiliary pumping means so as to 
actuate them, said jet means of said auxiliary 
pumping means being operable to pump well 
?uid from the well into said inlet at a ?uid 
pressure higher than that in said intake port. 

,7. A ?uid-operated pumping device as set forth 
in claim 6 in which said jet means includes a 
series of aligned jet elements, said passage means 
communicating with the ?rst jet element in said 
series. 

8. A ?uid-operated pumping device as set forth 
in claim '7 in which said jet means further in 
cludes an elongated di?user passage aligned with 

10 

15 

10 
said jet elements and communicating at one end 
with the last jet element in said series, said 
di?fuser passage communicating at its other end 
with said discharge port. 

9. In a liquid-operated pumping device, the 
combination of: a liquid-operated pump, includ 
ing a motor piston, a pump piston, an upper rod 
connected to the upper end of said motor piston, 
an intermediate rod connecting said pistons, and 

lower rod connected to the lower end of said 
pump piston, said rods and pistons having con 
necting, longitudinal passage means there 
through adapted to communicate at its upper 
end with a source of high pressure operating liq 
uid, and having a pressure port communicating 

' with the lower end of said passage means, and 
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having an inlet; and auxiliary liquid-operated 
pumping means connected to said pump and 
communicating with said pressure port, includ— 
ing an intake port adapted to communicate with 
the fluid in the well, and having a discharge 
port communicating with said inlet, and having 
liquid jet means communicating with said pres" 
sure port, said auxiliary pumping means being 
adapted to be actuated by operating iiquid sup~ 
‘plied to said jet means through said passage 
means and said pressure port to pump well ?uid 
from the Well into said inlet at a fluid pressure 
higher than that in said intake port. 

10. In a pumping system, the combination of: 
a liquid-operated pump of the reciprocating type 
adapted to be disposed in a well, said pump in—' 
cluding an intake for an operating liquid under 
pressure and including an inlet for well ?uid to 
be pumped; and auxiliary pumping means con- 
nected to the lower end of said pump, said aux 
iliary pumping means including an intake for 
operating liquid which is connected in ?uid com 
munication with said intake of said pump, in 
cluding an inlet adapted to communicate with 
the well fluid in the well and connected in ?uid 
communication with said inlet of said pump, and 
including an exhaust for spent operating liquid 
which also communicates with said inlet of said 
pump so that the spent operating liquid dis 
charged by said auxiliary pumping means mixes 
with the well ?uid delivered to said inlet of said 
pump by said auxiliary pumping means, whereby 
said auxiliary pumping means delivers the well 
?uid and the spent operating liquid to said inlet 
of said pump at an increased pressure and with 
a minimum of free gas so as to increase the vol 
umetric e?iciency of said pump. 

11. A pumping system as set forth in claim 
10 in which said auxiliary pumping means in 
cludes a rotary turbine means which delivers the 
fluid which is to be pumped from the well to 
the inlet of the pump and the turbine means is 
driven by the operating liquid under pressure. 
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